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DECLARATION UNDER 37 C .F.R. S 1 .1.31 
The undersigned, Robert-Christian Magen, Molger Woerner. inventors of this 
invention, hereby declare that: 

The invention of the above-identified application was -conceived" and 

"reduced to practice" in one of the United States, a NAFTA country other 

than the United States, or a WTO member country at least as early as September 5. 

2002. 

The undersigned. Robert-Christian Hagen, Holger Woerner, developed Electronic 
Component with a Stack of Semiconductor Chips and a Method for Producing the 
Electronic Component according to the invention and wrote the invention Disclosure 
(Erfindungsmeldung). 

Enclosed, as corroborating evidence, is the invention Disclosure which is a pre- 
printed form signed by the undersigned. The Invention Disclosure was executed by 
the undersigned on June 6. 2002 (see signatures on the bottoms of page 7). The c/j 
Invention Disclosure was given to Dr. R Schwarz, who is the inventors' superior, on 
June 7, 2002. On the right side in the upper half of the first page there is a box that 
indicates when the invention Disclosure was received by the Inventors' superior. 
This box is labeled Sngeng am." (Received on) and the date V/6V02" Is handwritten > 
in this box. A S I, customary in Europe, th* order of the handwritten date Is 
dey/month/ year. ^ 
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|„ the lower ha. of the first page of the Invention Disclosure Dr. R Sd^ ^ 
an. dated the first page of the invention Disdosure in order to confirm the reoe.pt of 
the invention Disclosure on June 7. 2002. 

The invention Disclosure was shortly thereafter further submitted to the corporate 
patent department of Siemens AG and rt was received, as best understood, on Ju.y 
12. 2002 (see the lower right comer of page 1). 

The undersigned hereby declare that ell statements made herein of his own 
knowledge are true end that ell statements made on information and belief are 
believed to be true; and further that these statements were made wKh the Knowledge 
that willful false statements and the like so made are punishable by fine or 
imprisonment, or both, undone U.8.C. § 1001 and suoh willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 
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> tj " Vertraulich! 

J/ Bltte verschlossen 

J 7 " : - . wei ter sen d en I 


ERFINDUNGSMELDUNG 

«ll OlCfM ICI la r\\Jk U£W. DClCMiyui lywycooiiow lai i 

Boreils vorab an ZT PA ubermittelt. per FAX □ 
. Wesm ja - fc/tfe a rr i 0 ;</ 1 n g tankr'euzenl :■ - 




- IchVWif p/or. ortd waenhama'daf/dea ErtintfaitsJ - welters Angaben uri'Ufiis^chrif^enjiatiie SoUfc) '• - 

Dr^Robert Hagen, Holger Woerrier ' 


Erfiodef: ". 

2 


Datum der. Ausfertigurig: 
06.06.2002 


melde[n] hiermit die auf denjofgenden Seiten vollstandig beschriebene Erfind 


ung mit der Bezeichnung: 



System in Package with bare die plus integrated package (e.g. BOOtype based FBGA) 



An Vorgesetrten derides Erflnder[s] 

Herm/**au Dr. R. Schwarz 



CAT AIT LP 



mit der Bitte. die nachstehenden Fragen zu beantworten: 
a) Wann ging die Erflndungsmeldung bei Ihnen ein? . " 



(Oienatstetle) 



b) Geht die Erflndung auf offentlich geforderte Arbeiten zurtick? 
fiflnein I I ja. Vorhaben: ■ 



c) Gibt es ein zugehoriges internes FuE-ProJekt? 
j^fnein 1 I Ja. Proiekt 



Eingang am: 



Ab Eingang Iduft gesetzlicho Pri* 



Nur bei ZT-Erfindungen auszuf uJlen: 
Projekt-Nf. Tltel: 



J j EntwlcWungs- 

projatt im intoresse von Berrien: 

Forschtings- 



Korntechnologie: 



□I 



Ansprechpartnen 



d) Anmoldung vvird empfohlen □ noin 



Dringiicflketevermefk 



Kosten trfigt (Organlsationsetnheft): ^ 

(ZD Die Erf indung betrifft nicht unser Interessengebiet Es sind noch folgende 
Dienststellen zu befragen: 



(Datum) jfcgfiterecrirtH de^Vo^esctztenT 



Bltte wegen gesetzftcher Frist sofort welter telten an 

Siemens AG 

ZT PA (Patentabteilung) 



Standort* 



(z.B.: Mch/M, 6/1/S, Bln/N, Kha/R, Pdb) 

zur weiteren Veranlassung. 



Si i 



I. V\, 




Gfintf&gaftM Mch P/l 



4s. 1 2 Juli 2002 
st 
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-1. Welches jechnfsche Problem ' *"'*•''/' 

- UQxsipa**^ g u e r gfolorv Jst es fur viele-Apiplikatipnen ndtwendig. einen LogikBaustein mjt 

"jainem Speicher-Baiistein (S/DRAM, Flash} in ein getneiiisames'Gdhaiuse'zu rtibhtieren. Das groflte Potential bzgi: * 

Platzeinsparung, Kostenoptimierung und elektr. Performance hat dabei die Montage der beiden. Chips ubereinander 

(vertical integration). 

Die zukunftigen Logikbausteine (2.B. Baseband-Ghfps oder Controller) werden Qberwiegend In FC Technologie zur 
Verfugung stehen, so dass es sfch als gunstig erweist. den Logik Chip als unteren Chip direkt auf das Substrat zu 
kontaktieren. Der Memory Baustein wird dann auf die ROckseite dieses FC montiert. Es ergibt sich bei Verwendung 
von Einzelchtps ein Aufbau nach Sklzze 1 . 



Skizze 1: 




Dieser Aufbau fQhrt zu folgenden Problemen: 



a) AufgfuncLdfit bsL Speicherchips Obllchen CenteP-Rads.kommt^s, sofern eineBondung Oberhaupt moglich ist, 
*za seRrgro(5errDraht»angen undza instabilen Loop-Goometrien- *' 

b) Speicherchips ben6Hgenj awep B urn - in , d e r tiblicherwoiasLaca g^^uaten.BauteU^rchgaffll^j^ccLEin Bym-w ■ 
ttes-Qgs'an 1 isysflemrfet prnhfaraafectejgr T. sogam teht duiUi r omua r ), Ba r OBim CfiipsaeK et rr Zugr itN auf cto- 

b£n£tigtepj^^ Zusatzllch gibt es derzeit keine geeigneten Memoiy-Bum-in 

SdekeHur die bendtigten Ball-Pitches. 

c) Werden ungetestete Memory-Bausteine in dieses Gehiuse montiert (teilweise werden Speicher erst im 
Gehduse gebumt und getestet), sinkt nicht nur die Gesamtausbeute, sonderen es entstehen erhoWkrhe 
Kostennachteile. da immer der entsprechende Loglk-Baustein mrt verworfen werden rnuB. 



2. Wfo wurde dieses Problem bisher gel6st? 

Fur den obigen Aufbau gibt es bisiang keine adaquate Ldsung aller Probleme. 

Urn trotz der ungunstigen Drahtgeometrien eine ausreichende Loop-Stabilitat zu erreichen, sind AnsStze bekannt, 
bei denen ein zus&tzlichea VerguBmaterial (Glob Top) elngesetzt wird. Dieses Material wird im Bereich der Orahte 
aufgebracht und bettet diese so ein, dass der anschllessende Moldprozess nicht zu Verwehungen / Verkippungen 
der Drahte fuhrt. Nachteile dieses Verfahrens sind der zusatzliche Prozess, Kosten und Zuveriassigkeltsprobleme 
(zusatzliche Mate rialg ran zfiac hen). 

Um die Drahtlangen zu reduzieren konnen auch mittels einer Umverdrahtung auf dem Speioherchip die Bondpads 
von der Mitte an den Chiprand gefuhrt werden (s. Skizze 2). Nachteile sind die Kosten fur did Umverdrahtung und 
die notwendlge Vertugbarkeit von Speicherchips auf Waferebene (kritisch bei ext. Supplier). 



Skizze 2: 




Umverdrahtung 



Alle Ansatze ermdglichen jedoch keinen Burn In des Memory Chips. Es wird zwar an Verfahren auf 
Waferebene/Bare Dice gearbeitet, eine serientaugllche Ldsung wird aber mlttelfristig nicht zur Verfiigung stehen. 



BEST AVAILABLE COPY 



23-riPiI-2005 16:33 
• Blatt 3/7- 



SCHUE I GER & PARTNER 

Aktenzeichen der GR 



+49 89 32199388 S. 07/11 



3. In weicher Weise fdst Ihre Erfindungdas angegebene technische Problem (gebem SreVorteile an)? 

'FOr pen Aurbau hacfiSWzze i wfrd anstefid <^ teilweise Oder auch 1 

* vollsiandig gehausierChip mbntiart. Der Grab der Montage ist abh^gig vom.jeweillgen urtd der weitereri 

Yerarbeitung, jedoch minimal so, da(3 ein Burn in und eine vollstapdige Jestbarkeit Jrtoglich sind. Primar eignen sk* 
laminat- Oder flexbasierende Gehause. 

Wird als Gehauso fur den Speicherchip-bspw,.ein BOC Package (Board-on-Chip-Package) verwendet. bestehen u 
a. folgenda Optionen: 

a) Standard-Substratdesign, Balls entfallen, Ballpads dienen afs Wirebondpads 

b) Substratdesign ohne Ballpads, Signale warden i. d. R; an die Peripherie zu Wirebondpads gefuhrt urn eine 
Wiretond-Kontaktierung zu ermogllchen/erlelchtern (kurze Drflhte. optimalere Drahtfuhrung/Stgnateuordnung) 

c) Substrat mit Ballpads und Wirebondpads wie unter b); Balls entfallen (Vorteil; kann auch ate Standard-Substrat 
. verwendet warden) 

2 ^ fi* IfJS £!£ Wer ? n !? r S um , ,n -J< ont aWierung aufgebracht und anschlieBend entfernt (sacrificial Balls) 
? , ^f d °f h ¥"l T*^ ,ur Bum ,n - Kont a*"ening aufgabracht und anschlieBend entfernt (sacrificial Balls) 
f) wie a) bis e), jedoch ohne Encapsulation ' 

Bevor das BOC-Gehiuse mit der frei bleibenden ChiprGckseite auf den Basis Flip Chip geklebt wird, kann das 
Gehausegebumtundgetestotwerden. ' 5 

Die Kontaktierung auf das Basissubstrat erfolgt in Wirebond-Technik, wobei zur Reduzierung der 
Stud) XttSnZf Bondprozesses auch ein Reverse Bonding Prozess (optional auch mit 2. Ball bzw. 
Abschiiessend wird das Gehause mittels Standardverfahren umhQIIt. 

Der Prozessablauf (exemplarisch bei Verwendung elnes BOC Packages) ist im Fofgenden dargestellt: 
Skizze 3: 



Solder 
Bumos 



7rO-C 

Chip 




Underfill 

Substrat 



Wire Bonds 
Chip 




Encapsulation 
Substrat 




Adhesive 



\ 



Wire bonds 




Wire Bonds (reverse bonded) 



or 



>V» ////////// <>»5 
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Encapsulation 




Balls (optional; 

Vorteile dieses Aufbaus slnd: 

(prlnzipiell fet auch eine *4en Ve^^^ b2w - ""verdrchte 

Gehauee. n , Anpassung bli Ve™£,^^ °? <B " ' Ro ^9 «hr flexib.es 

Technologie Shrinks erfolgt fiber das Zwiich«n«T,wJ 2f usteinen yerechiedener Zulieferer oder bei 

Aumau kostengunsbger als bekannte alternative AnsStze 



c) 



4. Worin liegt der erfinderlsche Schritt? 

- Montage eines Gehauses in einem Gehause 

tSSXSSSST 1 10 aUS e,n6m Flip Chip und einem geburntem und vol. getestetem 

- Erseuen der Balls bzw. Ballpads des BOC Substrates durch wirebondbare Pads. 

5. Ausltihrungsbeispiel[oJderErfindung. 
(Siehe Skizzen unter 3.) 
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Blatt der barsteilung eines oder mehrerdr AustOhrungsbeispieJd der Ertindunigr 



flails fn6qilcft,Zetehnuno #nlm PowerPoint- Oder Deaioner-Fonqat anfeftigen) 

Blatt zusatzliche Beschreibungen (z.B. Laborberichte, Versuchsprotokolle); 

Blatt Literatur, die den Stand der Technik, von dem die Erfindung ausgeht, beschreibt; •> 

sonstige Unterlagen (z.B. Disketten, insbesondere mit Zeichnungen der Ausfuhrungsbeispiele); 

*) Bine Fotokopien oder Sondordrucko aHer zMerten Veroftontflchungen (Aufeatze vcxiaiAnd^: bei BOchem die retevanlen KapileO mit 
voiiatanolgen wwiographiscfmn oaten beifOge*. 
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CERTIFICATION 

I, the below named translator, hereby declare that: my name and post office 
address are as stated below; that I am knowledgeable in the English and German 
languages, and that I believe that the attached text is a true and complete 
translation of the pertinent pages, numbered 2/7, 3/7, 4/7 and 5/7, of the invention 
disclosure attached hereto. 

I hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issued 
thereon. 




June 2, 2005 



Lemer & Greenberg, P.A. 
P.O. Box 2480 
Hollywood, FL 33022-2480 
Tel.: (954)925-1100 
Fax.: (954)925-1101 
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Dr. Robet Hagen, Holger Woerner 
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Inventors 
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To the inventor(s) Supervisor 

Mr /Mr* Dr R Schwar* CAT ATT T ,P 
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6-Jul-2002 

Statutory due date 
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a) When did you receive the invention disclosure? ► 

b) Can the invention be traced back to publicly sponsored operations? 
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c) Is there an appertaining internal FuE-project? 

■ No □ Yes, project 
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Project No.: Title N 
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ict Person 
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□ Developing Proiect Area of Interest: Contz 

□ Research Project 




d) Application is recommended □ No H Yes Urgent Note 
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□ The invention does not lie in our field of interest. The following 
departments must be questioned: 

16-Jul-2002 


Date of Receipt 
F 30-Aug-2002 
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Date Supervisor's Signature 
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1 . Which technical problem is to be solved with your invention? 

In order to obtain a higher system integration, it is necessary, for many applications, to mount 
a logic chip with a memory chip (S/DRAM, Flash) in a joint housing. The mounting of the 
two chips one above the other (vertical integration) has the greatest potential with regard to 
saving space, optimizing cost and electrical performance. 

The logic chips of the future (for instance, baseband chips or controllers) are predominantly 
provided in FC technology so that it has proven advantageous to bring the logic chip as the 
lowermost chip directly in contact with the substrate. The memory chip is then mounted onto 
the back side of the FC. When using individual chips, an assembly according to drawing 1 is 
the result. 

Drawing 1 

This assembly leads to the following problems 

a) Due to the center pads customary in memory chips, very large wire length and 
instable loop geometries are the result insofar as a bonding is possible at all. 

b) Memory chips require a bum-in which is customarily performed at the packaged 
component. A bum-in of the entire system is problematic (and in part not executable) 
since access to the required signal lines is not always possible in the chipstack. 
Additionally, there are presently no suitable memory bum-in bases for the required 
ball pitches. 

c) . If untested memory chips are installed in this housing (in some cases, memories are 

only burnt and tested in the housing), not only does the entire profit decrease but 
substantial disadvantages in cost result therefrom since the corresponding logic 
component must always be discarded. 

2. How has this problem been solved thus far? 

There is no adequate solution for all problems in the above assembly. 

In order to obtain sufficient loop stability despite the unfavorable wire geometries, 
approaches are known, in which an additional casting material (glob top) is applied. 
This material is applied in the region of the wires and embeds them such that the 
subsequent molding process does not lead to misalignments of the wires. The 
disadvantages of this method are the additional process and problems in cost and 
reliability (additional material boundary surfaces). 

In order to reduce the wire length, the bond pads can also be led from the middle to 
the edge of the chip via a rewiring on the memory chip (see drawing 2). The 
disadvantages are the cost for rewiring and the necessary availability of memory chips 
on the wafer plane (critical for external suppliers). 



Drawing 2 



All approaches, however, do not render possible a burn-in of the memory chip. Even 
though methods on wafer planes/bare dies are being developed, a medium-term 
solution suitable for series production will not be available. 

3. In which way does your invention solve the indicated technical problem (please 
indicate advantages)? 

For the mounting according to drawing 1, a partially or even entirely packaged chip is 
mounted instead of the unpackaged memory chip. The degree of mounting is 
dependent upon the respective housing and further processing, however minimally 
such, that a bum-in and the ability for complete testing are possible. Flex -based 
housing or housings based on laminates are primarily suitable therefor. 
If a board-on-chip package is used as a housing for the memory chip, the following 
options are available: 

a) standard substrate design, balls are omitted, ballpads serve as wirebondpads 

b) substrate design without ballpads, signals are transmitted to the periphery to the 
wirebondpads in order to render possible or facilitate a wirebond contacting (short 
wires, more optimal wire guide/signal allocation) 

c) substrate with ballpads and wirebondpads such as in item b): balls are omitted 
(advantage: can also be used as a standard substrate) 

d) as in a), however, balls are applied for a bum-in contacting and subsequently removed 
(sacrificial balls) 

e) as in c), however, ball as applied for a bum-in contacting and subsequently removed 
(sacrificial balls) 

d) as in a), however without encapsulation 

Prior to bonding the BOC housing, with the rear side of the chip remaining free, onto 
the base flip chip, the housing can be burn and tested. 

The contacting onto the base substrate is done in wirebond technology wherein a 
reverse boding process (optionally with the second ball or stud) can be used for 
reducing the thickness of the housing/optimizing the bonding process. 
The housing is subsequently enclosed by means of a standard method. 

The course of the process (the use of a BOC package is exemplified) is illustrated in 
the following: 

Drawing 3: 

Advantages of this assembly are: 



a) 
b) 



a parti ally/completely assembled standard memory chip can be used 

the long and instable wires described in item la) are eliminated since a rewiring of the 

connecting pads is accomplished via an intermediate substrate of the BOC 



c) prior to assembling the entire housing, the memory chip which is separately partially 
or entirely packaged can be tested as well as burnt. Thus, the results of the assembly 
are increased and the problems of burning-in are solved 

d) since the terminals (connections) for the memory chip are repositioned or rewired (a 
two-layered wiring is principally possible), a housing is created which is flexible with 
regard to design/routing. When using memory chips of different suppliers or in 
technological shrinks, adaptation is accomplished via the intermediate substrate of the 
pre-assembled housing without having to make changes at the base substrate 

e) the assembly is more cost-efficient than known alternative approaches 

4. Where does the inventive step lie? 
assembly of a housing in a housing 

constructing a system in package from an unpackaged flip chip and a burnt and fully 
tested memory chip 

replacement of the balls or ball pads of the BOC substrate with pads that can be 
wirebonded 

5. Embodiments of the invention 
(see drawing in item 3) 
Patent Search 

no adequate approach known; see extensive searches at AIT LP/ AIT MP and status 
report "Stacked Chip Memory Package" dated May 6, 2002. 

6. For further explanation, enclosed are: 

illustration page of one or more embodiments of the invention; 

(if possible, drawings prepared in power-point or designer format) 
sheet with additional descriptions (for instance, lab experiments, test 

reports 

sheet with literature describing the state of the art from which the 

invention proceeds;* 

other documents (for instance, diskettes, in particular with drawings of 

the embodiments) 



*) Please enclose copies or offprints of all cited publications (essays complete, if 
books, the relevant chapters) with complete bibliographical data) 



